Under the conditions of population ageing, particular interest is paid to the study of life satisfaction in older ages. The purpose of the article is to assess the level of life satisfaction of the population in old age. The main method is econometric modelling using individual data from the Study of Health, Ageing and Retirement in Europe (SHARE). According to the results of the study, ageing itself does not necessarily worsen one's perception of life -there is no evidence from Austria and Spain that all people systematically, regardless of the year of birth, go through a stage of a lower level of life satisfaction. An important factor of life satisfaction is health self-assessment.
Introduction
Population ageing is one of the main demographic trends in developed countries. Thus, in 2017, the share of the population aged over 60 years was 25% in Europe, in Russia -21%. According to UN forecasts, by 2050 the share will grow and reach 34% in Europe and 28% in Russia (United Nations 2017) .
A growing group of elderly population deserves to live with dignity in the later years of their lives (Smith 2001) . Better understanding of life satisfaction in old age and the factors influencing it presents critical social interest apart from research interest.
The relevance of the topic for Russia is due to the low adaptability of the country for the elderly population: in the Global AgeWatch Index in 2015 Russia ranked 65th out of 96 countries participating in the evaluation (HelpAge 2015) . The Global AgeWatch Index is a tool to measure the quality of life of older persons, providing an opportunity for international comparison.
In Europe, unlike Russia, the issue of population ageing became an object of study at the end of the XX century, and currently, a good information base focused on older generations has been created. To study life satisfaction of the elderly population, sociological surveys of representative groups of older ages are required, which is why this study refers to European data. The empirical base of the paper is presented by data of the Survey of Health, Ageing and Retirement in Europe (SHARE), conducted in 27 European countries between 2004 and 2016 (SHARE 2018 .
The main purpose of the paper is to assess the relationship between the level of life satisfaction and ageing for the population in old age. The object of the study is satisfaction with the life of the population in older ages. The subject is determining the level of influence of age on life satisfaction of older persons in Europe (on the example of Sweden, Austria and Germany).
Methodological Approaches to Life Satisfaction Assessment

Determining life satisfaction in the concept of subjective well-being
Prior to the publication of the Guidelines on Measuring Subjective Well-being by OECD (OECD 2013) there was no consistent and universally accepted guidance on what the indicators of subjective well-being are and how to collect them for empirical research. The OECD approach to measuring subjective well-being and its component -life satisfaction -has become a synthesis of the most common approaches and has formed the basis for a uniform and universally accepted methodology of national statistical agencies and major sociological surveys.
OECD proposes a relatively broad definition of subjective well-being: a good mental state, including all the different positive and negative assessments of people of their lives, and emotional reactions of people to their experiences. Such assessments are subjective because they are tested internally, that is, they are not estimates of any external phenomenon. At the same time, they reflect well-being as it is, since the individual, through evaluation, makes it clear how nice and desirable his/her particular condition and a particular side of his/her life is.
The OECD concept of subjective well-being includes three elements: Life evaluation in general • Affect • Eudaimonia (an ethical principle based on the notion that human behaviour is determined by the desire for happiness as the ultimate goal of life) OECD provides recommendations on data collection for each element, but the object of this study is only the first element -assessment of life as a whole or satisfaction with life in general -so this paper further focuses on OECD's recommended methods of measurement and research results in literature related only to the measurement of life satisfaction.
The surveys use different formulations of the questions to evaluate life in general. However, OECD is encouraged to ask respondents one of two substitution questions.
The first is the Cantril self-anchoring working scale, used, for example, in Gallup World Poll (Bjørnskov 2010) : "Please imagine a ladder with steps numbered from 0 at the bottom to 10 at the top. The top of the ladder represents the best possible life for you and the bottom of the ladder represents the worst possible life for you. If the upper step is 10 and the lower one is 0, on which step of the ladder would you say you personally feel you stand at this time?
The second is a direct question on life satisfaction, used, for example, in the World Values Survey (Bjørnskov 2010) : "Taking all things together, how satisfied are you with your life these days? Using this card, where 1 means "completely dissatisfied" and 10 means "fully satisfied", where would you place your life satisfaction as a whole?" OECD insists that both questions can reflect satisfaction with life.
Thus, this study relies on the definition of "life satisfaction" as an element of subjective well-being, which represents an evalustion of life as a whole without taking into account the emotions and eudemonism of the respondent. The measurement of this indicator is selected according to the OECD methodological recommendation: either the Cantril scale or the answer to a direct question: "How satisfied are you with life on a scale of 0 to 10?"
Relationship between age and life satisfaction
Many studies have found a U-shaped relationship between age and life satisfaction, in other words, young and older people are more satisfied with life than people of middle age (Frey and Stutzer 2002) . There are two most popular interpretations of this form of relationship. The first is: the form of relationship reflects the impact of key events at different stages of life (marriage, birth of children and grandchildren, loss of employment, retirement, etc.), which are closely linked to the age in which they take place. The second is: the U-shape reflects the so-called cohort effect, implying that people born, for example, between 1930 and 1960 (Gwozdz and Sousa-Poza 2010) . give and will always give a lower assessment of life satisfaction than other generations, thus generating a U-shaped form of connection between age and life satisfaction on the "cut" in a certain survey year.
Andrew Clark tested the hypothesis that this U-shaped form of communication is a purely cohort effect (Clark 2007) . He reiterated the problem of establishing this link: cross-data do not allow to separate the effect of belonging to a particular cohort (the fact of birth in a particular year) from the effect of passing through the a certain stage in life. The way out of the situation is the use of panel data, which provide an opportunity to compare subjective well-being of representatives of the same cohort at different stages of their lives.
Using panel data of 14 waves of British household research Andrew Clark built a panel regression with fixed effects that are designed to take into account the impact of the cohort (birth in a given year), while the coefficient before the age variables in this regression should separately reflect the effect of ageing, that is, a systematic change in life satisfaction for all individuals with age regardless of the year of birth. The measure of life satisfaction and the dependent variable in the regression is the respondents' answer to the question of "To which extent are you dissatisfied or satisfied with your life as a whole?" on a scale of 1 (completely unsatisfied) to 7 (fully satisfied). Age is included in the regression as dummy variables of belonging to a certain age group.
The study concludes that the relationship between age and life satisfaction is still U-shaped, with higher levels of life satisfaction in young and old ages. However, the shape of graph is smoother than the earlier studies obtained in cross-data models, as the effect of cohort is taken into account -at the age between 20 and 55 years, satisfaction with life remains practically unchanged.
Wencke Gwozdz and Alfonso Sousa-Poza applied a similar methodology to analyze the relationship between age and life satisfaction on the data of the German Socio-Economic Panel and the Survey of Health, Ageing and Retirement in Europe (Gwozdz and Sousa-Poza 2010) . Their main conclusion is: when controlling the cohort effect, life satisfaction is rela-tively stable throughout the life cycle for the German population. Unlike Clark's study, the sample in the Gwozdz and Sousa-Poza study was older, up to 95 years.
Connecting health and life satisfaction in old age
Literature raising the issue of satisfaction with life in old age suggests that it is changing in course of age, as "Healthy and successful ageing has its limitations" (Baltes and Smith 2003) . Therefore, in all life satisfaction studies, health status -its self-assessment by the respondent or objective indicators based on medical findings -is included in the evaluation.
Based on data from the Swedish population survey, the relationship between health factors and life satisfaction in the population aged 80 and over was analysed (Berg et al. 2006 ). The analysis showed that objective measures, such as the presence of a diagnosed disease or indicators of limited functionality, do not have a significant effect on life satisfaction, whereas perception of one's health and psychological problems (depression) affect it.
It has also been shown that self-assessment of health and functional capacity in daily activities are the strongest explanatory factors of life satisfaction (Bowling et al. 1996) .
The strong link between health self-assessment and life satisfaction is also derived from Swedish data on the population aged 65-89 with reduced self-care capacity (Borg et al. 2006 ).
The relation of other factors to life satisfaction in old age
Demographic factors cover the basic concepts used to describe the population (gender, age) and enable analysing with division into population groups. In addition, education, work, income and family status are also necessarily included as reference variables in the analysis of individual data of respondents.
Gender in itself may not be a significant factor in explaining the variation in life satisfaction (Wallace 2008) . However, in a large number of works, separate analyses for men and women show different results. Thus, an analysis of the results of a survey of 17,000 men and women over 65 years of age showed that a high level of education is important only for men, whereas for women it is not important, but physical restrictions are (Meggiolaro and Ongaro 2013) . There are studies that show that communicating with friends and acquaintances has a greater impact on women's satisfaction with life than for men (Sheung-Tak and Chan 2006). Takashi (2011) points to a closer relationship between family ties and life satisfaction for women, while men show lower levels of life satisfaction after divorce or becoming widowed.
Family status is an important determinant of life satisfaction of older persons in Europe. Research results suggest that people married or living with a partner tend to rate their wellbeing higher than single people (Buber and Engelhardt 2008) .
The impact of education is ambiguous. A synthesis of 286 empirical studies of subjective well-being shows that education has little effect on it (Pinquart and Sørensen 2000) .
Income positively affects the life satisfaction of older persons according to most works (Cid et al. 2007; Fernández-Ballesteros et al. 2001; Wallace 2008) . However, it is worth noting that not all researchers come to the conclusion that this influence is great. At the same time, different approaches are used to estimate income: income level as a discrete value declared by the respondent; individual income named in monetary terms; household income per member; household expenditure as a proxy of its income per member.
Factor analysis of life satisfaction in old age in Sweden, Austria and Spain Data
The empirical part of the work is based on data from the Survey of Health, Ageing and Retirement in Europe (SHARE 2018) based on questioning the respondents. In this paper, only the waves 2, 4, 5 and 6 of the study are used, as the questionnaires of only these waves contain the question of life satisfaction that are key to the work: "On a scale of 0 to 10, where 0 means total dissatisfaction and 10 means total satisfaction, how satisfied are you with your life?" The data of each wave was processed using R software to combine them into a single base of the panel structure, that is, comparisons of observations over several years for the same respondent. The variables used and their description are presented in Table 1 . These variables are available for each of the four waves used in the study. Descriptive variable statistics are given in the Annex in Table 6 . The purpose of this index is to monitor active ageing at different levels: international, national and subnational. UNECE defines active ageing as follows: "The situation where old people continue to be formally employed in the labour market or participate in other unpaid productive activities (caring for family members and volunteering), live a healthy, independent and secure living. " According to this definition, the index is calculated for the following directions: employment (employment rate in different older age groups); participation in society (voluntary activities, caring for children and grandchildren, caring for other adults, political participation); independent, healthy and secure living (physical activity, access to healthcare, independent living, economic security, physical security); opportunities and favourable conditions for active ageing (remaining life expectancy at age 55, share of healthy life in life expectancy at age 55, mental well-being, use of ICT, social connections, educational attainment).
In 2014, European countries ranked in descending order of the Active Ageing Index as follows ( Fig. 1) :
For this study, three countries of different "adaptability" to active ageing have been selected -from the top, middle and bottom of the rankings. The compulsory condition of the selection was the presence of the question on life satisfaction in the four waves (2, 4, 5, and 6) of the Survey of Health, Ageing and Retirement in Europe (SHARE). Thus, Sweden, Austria and Spain are selected, where Sweden has the highest Active Ageing Index and Spain has the lowest. It can be assumed that average life satisfaction rates for both sexes in Sweden should be higher than in Austria and Spain, and the average rate in Austria is higher than in Spain, according their location in the ranking. Table 2 presents average life satisfaction ratings in SHARE data in the last of the available waves, number 6, conducted in all three analysed countries in 2015.
Indeed, the ratio of life satisfaction for the three countries is similar to that of the Active Aging Index, both for the sample as a whole and for each sex. It is noteworthy that the average life satisfaction in women is higher than men in each country. 
Identification of the relationship between age and life satisfaction of the elderly population
Cross-data analysis often proves the U-shaped form of age dependency and life satisfaction over the life cycle -young and older people are more satisfied with life than middle-aged people. This form of dependence can testify two issues: either this type of connection reflects the existence of the cohort effect (the fact that people born in a given year always give and will give lower life satisfaction ratings than others), or that all people systematically, regardless of the year of birth, go through certain stages of the life cycle, characterized by a decline in satisfaction with it.
To determine whether such a U-shaped form is observed in older ages and how it is explained, three types of regressions have been constructed, reflecting the relationship between life satisfaction and age. First, cross and panel data are used to demonstrate the difference between assessing the relationship between age and life satisfaction, taking into account the cohort effect and evaluating without taking it into account. Secondly, one of the models did not include control variables, as the task is to highlight the effect of age in general, i.e. how systematically all people are affected by passing through certain stages in life where health, income, marital status, etc. change with age and therefore, indirectly affect life satisfaction through the age of the respondent. If these factors are not controlled, their effects will be separated from the effect of age.
A parametric estimation of the relationship with age is chosen, as in the study (Blanchflower and Oswald 2008) , that is, age is included in the equations not as dummy variables of belonging to age groups, but as age and square of age. This is because SHARE waves were carried out with a lag of 2-4 years. Thus, splitting into 5-year age groups can significantly affect the quality of models -for many respondents, the age group will not change as the wave of the study changes.
For each of the three countries, men and women are assessed separately. Gender and country are not included as regressors because for a particular respondent for all waves gender and country remain unchanged, hence in the panel regression there will be no variation of these variables between waves, and they will not affect the estimate in any way.
Description of models: Model 1. Ordinary linear MLS regression of Life Satisfaction Estimation by Age without Control Variables
where LS is assessment of life satisfaction;influence coefficient of age variables. Model 2. Panel regression with fixed effects without control variables
where LS it is assessment of life satisfaction of the i-th respondent in wave of study t;influence coefficient of age variables.
Model 3. Fixed Effects Panel Regression with Control Variables
where LS it is assessment of life satisfaction of the i-th respondent in wave of study t; A it is a dummy-variable belonging to the age group of the i-th respondent in the wave of study t;
influence coefficients of age variables; X is the vector of control variables; is the vector of coefficients before control variables.
Factors for which regression is controlled: family status, number of grandchildren and children, education, income, self-assessment of health. Specific variables are presented in the table with the results of the evaluation.
The following changes were made in the sample for each country before evaluation: First, the sample is limited to respondents who, at the time of the interview, were at the age 50 and older to study only the elderly population. The SHARE study uses exactly 50 years of age and older as a definition of the elderly population.
Secondly, all observations for which household income per member per month was over 20,000 euros and less than 50 euros were removed. Such observations are likely to misunderstand the question of income, and they were, in one way or another, "statistical outliers" and could not provide an estimate that can be considered as applicable to a homogeneous majority of the population.
The following hypothesis is put forward: life satisfaction in old age does not depend on age. The hypothesis will be confirmed if age variables are statistically insignificant in a regression that takes into account the effect of birth in certain years.
The results of the evaluation for a sample of the Swedish population are presented below. Only variables significant at 5% and 10% levels are interpreted. Descriptive variable statistics are given in the Annex in Table 6 . 4,67*** 4,33*** 0.49 1.9 1.22 15,79*** Age 0,106*** 0,11*** 0,23*** 0,17** 0,19** 0,16** Age^2 -0,0007*** -0,0007*** −0,002*** -0,001** -0,001** -0,0009* D_never_married -a basic category for family status *** significant at 1%, ** significant at 5%, * significant at 10% Source: estimated by the author on the basis of SHARE data, waves 2, 4, 5, and 6 (SHARE 2018).
For both sexes in Sweden, age and age square are statistically significant in all three model specifications. This indicates both the presence of the cohort effect and the actual systematic effect of ageing on life satisfaction. Moreover, even taking into account control variables, age plays a role in explaining life satisfaction, that is, ageing has an impact, all other levels of health status, income, family status and education being equal. Thus, the hypothesis of stable life satisfaction in old age for the Swedish population is not confirmed. Men closer to ages 50 or 90 are less happy than those aged 75. This result agrees with the results (Frijters and Beatton 2012) .
The results for Austria are as follows: for the male population, the cross-data did not reveal the relationship between life satisfaction and age, but with the shift to the panel structure, there were signs of positive linear relationship. However, once the control variables were included in the panel model, the link lost acceptable significance. This means that men in Austria do not have U-shaped relationship between life and age satisfaction, but there are signs of positive impact. For women, the hypothesis about the stability of life satisfaction was confirmed: on cross-data there is a relationship with age, but when moving to the panel structure, it disappeared. D_never_married -a basic category for family status *** significant at 1%, ** significant at 5%, * significant at 10% Source: estimated by the author on the basis of SHARE data, waves 2, 4, 5, and 6 (SHARE 2018).
In the sample of the Spanish female population there is no relationship between age and life satisfaction even in the ordinary MLS model. I.e. there is no cohort effect, no pure age effect on life satisfaction. In the male population, the hypothesis about the stability of life satisfaction in old age is confirmed: in Model 1 age is statistically significant, and in Models 2 and 3 it is not significant.
So, first, in life satisfaction analysis, it is better to use a panel regression with control variables, since it separates the effect of birth in a given year from the systematic effect of ageing regardless of the year of birth. This confirms the hypothesis about the relative stability of life satisfaction. The appearance of signs of U-shaped connection between age and life satisfaction is due to the fact that people born in specific years give lower assessments of their lives than others. Second, the only stable value in all regressions of the control variable in models is self-assessment of health.
Conclusion
Due to the increase in life expectancy and the concomitant decline in fertility, there is a demographic trend of population ageing in the world. Understanding what makes life more D_never_married -a basic category for family status *** significant at 1%, ** significant at 5%, * significant at 10% Source: estimated by the author on the basis of SHARE data, waves 2, 4, 5, and 6 (SHARE 2018) comfortable for the elderly and what needs to be given to them to lead an active, full, and happy life, is of a socially significant interest. In order to identify the impact of various factors on the satisfaction of the elderly, we have selected three countries, which take different positions in the ranking of European states by their adaptability to active and happy ageing, namely Sweden, Austria and Spain. The first proposed research hypothesis argued that the average levels of life satisfaction in these countries correspond to their relative position in the rating of the Active Ageing Index. This hypothesis was confirmed: in general, the population of Sweden is satisfied with life more than the population of Austria and more than the population of Spain.
The second hypothesis was the assumption that life satisfaction is stable in old age, and observed decreases in average assessments at some age on cross data are caused by the effect of birth in a certain year, that is, belonging to the generation of people who evaluate and will always evaluate their lives lower than everyone else. This hypothesis was not confirmed for the Swedish population, but was confirmed for Austria and Spain. It can be concluded that ageing in itself does not necessarily worsen the perception of human life -for Austria and Spain there is no proof that all people systematically, regardless of the year of birth, go through a lower level of satisfaction with life. When assessing the relationship between age and life satisfaction, it became clear that among all the control variables, self-assessment of health by the respondent is most important.
Thus, an analysis of life satisfaction of the elderly population in Sweden, Austria and Spain showed that there was no sustainable relationship between life satisfaction and age, therefore, it cannot be said that it is a special population group experiencing an inevitable decline in life satisfaction simply because of an increase in age. State of health is particularly important for the elderly.
For future development of the research we propose to study the impact of cultural factor on the assessment of general subjective well-being, which is crucially important for cross-country comparisons. It can be realized by constructing a single panel regression on data from several countries with control on the country and age product variable.
To analyze life satisfaction specifically in old age, in the next step the impact of social relations, that is, the frequency and quality of communication with relatives, friends and acquaintances can be considered in more detail. Source: author's calculations on SHARE data, waves 2, 4, 5, and 6.
